The estimated force is close to that measured with AFM (Fig. 4) .
Discussion on the effects that cause the size-dependence of vesicle tubulation
Indeed, the size-dependence of vesicle tubulation may be resulted from several effects, including the motor density, number of engaged motors, counter force, and the increased excess surface area due to tubulation, which are not mutually exclusive. As a single kinesin motor can apply up to 6 pN force (Leduc, C., et, al. Cooperative extraction of membrane nanotubes by molecular motors. Proc. Natl. Acad. Sci. U. S. A. 17096-17101 (2004) .) while it takes about 20 pN to initiate a tubule from a lysosome or autolysosome ( Fig. 4g-j) , the tubulation process therefore requires several motors to work together. Although the in vitro tubulation assay indicates that a higher motor density was indeed able to increase the tubulation percentage for the 500-1000nm liposomes, the increased kinesin concentration did not change the tubulation probability for the 100-200nm small liposomes (Fig. 3d) . Therefore, the size dependence is not due to the motor density.
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Disregard the motor density, the size-dependence may also be due to the number of engaged motors as a geometrical consequence. Given the diameter of microtubule is spherical cap about 500 nm 2 , which may allow 5 kinesin motors to bind if we assume a kinesin occupies a 10x10 nm 2 . This number of engaged motors is enough to pull tubules out of both lysosome and autolysosomes. Thus, the number of engaged motor is not the deterministic factor for the size-dependence effect. 
Figure S3
(a) Full-length KIF5B was expressed using the Bac-to-Bac expression system, and the purity of KIF5B was analyzed by Coomassie staining. (b) Purified lysosomes and autolysosomes were incubated with full-length KIF5B, washed, and analyzed by western blotting with antibodies against His tag, GST and LAMP2.
